The liquefaction is a very significant phenomenon in clayey silty soils, silty sands and also sands. The high potential of liquefaction is generally recognized when these types of soils are laid under the hydrostatic water table. Low plasticity silts, silty sands and sands are found as recent alluvial deposits in the western coastal part of Albania, especially in the sandy beaches of Adriatic Sea near Durres City. The aim of this study is to evaluate the soil liquefaction potential in the area of Golem. Ten CPTUs (cone penetration test with pore pressure measurements) are carried out for the site investigation of soils. In this paper, results of the CPTU based liquefaction analysis are presented. The data of two CPTUs (10 in total) are analyzed and factor of safety was found by considering different levels of hazard and ground water. The results of liquefaction potential analysis show that the soils in the area of Golem have a high risk of liquefaction.
Introduction
 Liquefaction is a phenomenon in which the strength and stiffness of a soil is reduced by earthquake shaking or other dynamic loading. Liquefaction happens when there is a loose of strength in saturated and cohesion-less soils because of increased pore water pressures and hence reduced affective stresses due to dynamic loading. Liquefaction has been responsible for tremendous amount of damage in historical earthquake around the world. This phenomenon has been studied by several authors as Robertson and Wride [1] , Idriss and Boulanger [2] , Moss et al. [3] and Juang [4] . In Albanian, this phenomenon is studied for the city of Vlora and Durres for the first time by Koçiaj et al. [5] . Correlations based on in-situ tests are widely used in engineering practice to estimate the potential of liquefaction triggering. This paper summarizes evaluation of liquefaction according to the deterministic approach. The aim of this paper is to evaluate the liquefaction potential in this area for the first time. The type of soils met, which are silty sands and sandy silt, clay and silty clay, are suspected to liquefy. The area under study is situated at Golem Municipality of Kavaja County, at the central Albanian coast, in Tirana Prefecture. This is an overpopulated area and many buildings are constructed very close to the sea coast line. Generally, the buildings have shallow foundations embedded to the upper soil layers, usually at a depth of 2.0 m to 4.0 m. In order to conduct this research study, 10 CPTU tests are carried out by In Situ Balkans Company in different locations across the coastal line, mentioned below as boreholes, BH-i. From 10 Piezocone tests, six of them are considered valid, which are BH-1, 2, 3, 4, 5 and 8 shown in Fig. 1 . The penetration depth varies from 8.0 m to 20.0 m and the soil profiles of two boreholes taken into consideration in this study are given in Fig. 2 . The soil behavior type index I c is used to identify the layers with high potential of liquefaction from the CPTU test data.
The main types of soils met in this area are sands and silty sand, silty sands and sandy silt, clay and silty clay. It is characterized by a high seismic activity and, according to the seismic hazard map of Albania, two levels of hazards are considered. The first level of hazard represents an earthquake with 50% probability of exceedance during the life-span of the structure (considered as 50 years) or a PGA (peak ground acceleration) equal to 0.13g, and the second level of hazard represents an earthquake with 10% probability of exceedance in 50 years, or a PGA = 0.273g [6] . According to the Albanian earthquakes catalogue, the expected earthquake surface wave magnitudes (Ms) of the considered area vary from 4.5~6.6 [7] . The highest magnitude is Ms = 6.6 (year 346 and in the region with coordinates: 41.30° N; 19.30° E).
Methodology
The "simplified procedure" originally developed by Seed and Idriss [8] and later by other authors as Robertson [9] is used to evaluate liquefaction potential. This procedure essentially compares the CRR (cyclic resistance ratio) at a given depth with the earthquake-induced CSR (cyclic stress ratio) at the depth from specified design earthquake.
Evaluation of CRR
The average uniform CSR within a liquefiable layer is given by Seed and Idriss [8] :
where: τ cyc = cyclic shear stress; a max = peak horizontal ground acceleration generated by the earthquake; g = acceleration of gravity; σ v0 = initial vertical total stress; σ' v0 = initial vertical effective stress; r d = stress reduction factor. Liao and Whitman [10] proposed the calculation of r d as a function only of the soil depth as follows:
1.174 0.0267
where, z is the depth in meters.
The CSR is evaluated using the CPT (cone penetration test), which is considered to be a reliable 
K c is a correction factor that is a function of grain characteristics (combined influence of fines content and plasticity) of the soil: 
and
where: Q is the normalized cone penetration resistance; F R = is normalized friction ratio; σ v and σ' v are the initial total and effective overburden stresses, respectively; P a is the atmospheric pressure; q c is the measured tip resistance; f s is the CPT sleeve friction resistance; n is the stress exponent. The stress exponent "n" varies according to the soil type. The typical value of "n" is 0.5 for clean sands and 1 for clays. For silts and silty sand, an intermediate value between 0.5 and 1 is appropriate.
The normalized cone penetration resistance "Q" is calculated first, assuming that n = 1. The soil behaviour type index, I c calculated for n = 1, is then introduced in the next step of calculation of "n" value:
Then, a new "Q" value is calculated with the last value of "n": an iteration procedure through "I c " and "Q" proposed by Robertson [13] is used to evaluate "n" until the difference between the last values of "n" is less than 0.01.
The last found value of "n" allows to calculate q c1, N , in Eq. (6) which is the normalized cone penetration resistance defined as follow:
The final value of "I c " is used to compute the value of K c given in Eqs. (7) and (8).
Magnitude Scaling Factor
The MSF (magnitude scaling factor) has been used to adjust the induced CSR during an earthquake of magnitude M by using the CSR for an earthquake magnitude, M w = 7.5. The MSF is thus defined as:
Thus 
Evaluating Factor of Safety
When the values of CRR and CSR are established for a stratum at a given depth, FS against liquefaction should be calculated. The FS against liquefaction is defined as [16] :
Liquefaction is accepted to occur when FS is less than 1 or 1.2.
Results and Discussions
The liquefaction potential evaluation is done by equal to 0.137g (72 years return period); and for 2nd level with a maximum acceleration equal to 0.273g (475 years return period) or a maximum magnitude M = 6.6. The above-mentioned data are taken by Aliaj et al. [2] . FS is evaluated for three different scenarios related to the water levels. The first one is the natural 
Conclusions
From the analyses, it is shown that FS decreases with the increase of the ground water level. The worst situation, related to the liquefaction, is found when the ground water level is supposed to be +1.0 m above the existing ground surface. It can be considered as an average flood scenario and the FS reaches the lowest values. From the results for both boreholes BH-1 and BH-8, liquefaction occurs not only near the surface but either in the depth as shown from the results. The study shows that the liquefaction phenomenon is present and should be taken into consideration in order to avoid any kind of risk. This type of study in a large scale is necessary for all areas with similar geological conditions, which are found along the Albanian coast.
